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What is claimed is: 

1 . A re-fueling station for selectively dispensing fiiel in the farm of liqaefled 
gas Of compressed gas, said re-fiieling station comprising: 
5 (a) a storage tank within which liquefied gas may be stored; 

(b) a dispensing system comprising: 

a first dispenser for diqiensing compressed gas; 
a second dispenser for dispensing li<]ue3ed gas; 
a heat exchanger operable to transfia- heat to ihe fael; 
10 a flow divBTter operable to receive fliel through an inlet and 

selectively direct fliel throngh one of a first outlet or a seciwid outlet; 

conduits through which fixel may flow from said first outlet to 
said heat exchanger and then to said first dispenser, or from said 
second outlet to said second dispenser; and 
15 (c) a positive displacement fuel pump operable to draw fuel from said 

storage tank and discharge fiid to' said inlet of said flow diverter, wherein said 
pun^ is sdectivdy operable in; 

a low speed mode when 'foet flow is directed to said first 
dispenser to deliver compressed gas; and 
20 a high speed mode when fuel flow is directed to said second 

dispenser to deliver liquefied gas, whereby said ftiel pun^ operates 
with a higher mmiber of cycles per minute compared to when said 
fuel pump is operated in said low speed mode» 

25 2* The re-fbeling station of daun 1 wherein said putnp is a reciprocatmg piston 
pump that can pump liquefied gas, vapor, or a misrture of liquefied gas and vapor. 



30 



3. Tbe re-fueling station of claun 2 wherdn said reciprocating piston fliel pump 
is driven by at least one hydraulic cylinder. 



4, The re-fueling station of claim 3 whereta one of rwo hydraulic cylinders is 
selectable to drive said redprocatmg piston fuel pump, wherein a first cylinder is 
operated when said low speed mode is selected, and a second cylinder, which has a 
smaller displacement than said first cylinder, is operated when said high speed mode 
35 is selected* 
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5. The re-fbeling station of daim 4 wbereia one hydraulic pmp supplies 
hydra\)lic fluid selectively to one of said two hydraulic cylinders, whoceby one 
hydraulic cylinda: is operable whUe £he other hy<fraiillc cylindCT is idle. 

3 6. re-&eling station of claim 5 wherein sjddhydrai^^ 

speed pump. 

7. The x^faeling station of dafan 2 wherein said reciprocating piston fuel pump 
is a doubIe-*acting iiiel punq). 

10 

8. The re-fiieling station of claim 7 Merein said reciprocating piston ftiel pump 
conj^^rises: 

a &8t compression chamber associated with a fiiel pxanp inlet; 

a one-way inlet valve positioned in said fiiel pump ink^ &r allowing fluid 
15 flow into said first compression chamber; 

a second compression chamb^ associated wiA a ftiel pump discharge port; 

a leciprocable piston assembly comprising a shaft connected to a drive 
medianism and a piston bead that separates said first conq>ressioii chamber ftoni 
said second compression dumber; and 
20 a one-way transfer vsdve posMoiied in fluid passages comDmnnicatlng 

between said first and second conqjression chambers^ said one-way transfer valve 
allowing fluid flow from said first compression dbamber iid:o said second compres- 
sion chamber. 

25 9. The re-fiieltng station of claim 8 wherein the displaced volume of said first 
compression diamber is larger flian the di^lac^ volume of said second compies- 
sion chamber, 

10. The re-fueling station of claim 9 wherein the displaced volume of said first 
30 compression chamber is about two times fte displaced volume of said second 
compression chamber, 

1 1 • The re^fueling station of claim 8 wherein said one-way transfer valve is 
disposed within said pistna assembly, 

35 

12. Hie re-fiieling station of claim 8 wherein flie shaft of said piston assembly is 
vertically aligned. 
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13, The rc-fueKng station of daim 8 wheiein the shaft of said piston assembly Is 
mclined with liie lower end of said pmp associated with said one-way inlet valve. 

5 14. The re-fhelittg station of claim 12 or 13 , wherein said fuel praq> further 
comprises a fluid recovery chamber above said first and second compression 
chambers for cclleoting fuel and rrturniog it to a smnp which is in fluid communica- 
tion with said fael pxaxip inlet. 

10 15. The reiiieling station of dahn 14 wheran s^d &d is returned to said sump 
ftom said recovery chamber fiuoii^ an open drain port located near the bottom of 
said recovery chamber^ 

16. The re-fiieling station of daim 8 wherem said liid pump is operable with a 
15 negative net suction head. 

17. The re-fteling station of claim 16 wherdn said storage tank is buried 
underground. 

20 18. The re-fiieling station of claim 1 &rther comprising an accumulator vessel 
disposed between said heat esccbanger and said first dispenser. 

19. A method of operating a re-fueling station to selectively supply liquefied gas 

or conpressed gas, said method comprising: 
25 (a) diawhsg liquefied gas fhim a oyogenic storage tank to a redprocat- 

mg piston fud paasp; 

(b> operating said fuel pump in a low qpeed mode when fud is directed 

from said fuel pump to a heat exchanger for traasferrfaag heat to said liquelied gas 

and then a compressed gas dispenser; and 
30 (c) operating said fuel pmnp in a Mgji speed mode when fuel is dh-ected 

from said fuel puttqp to a liquefied gas dispenser, wherem in said high speed mode» 

said fiid punq> operates wilh a higher number of cycles per minute than when said 

fuel pump is operatmg in said low speed mode. 

35 20 . The meihod of claim 19 wherdn Said thd punqp is operable at speeds 
between 5 and 30 cycles per minute. 
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21 . The method of claim 19 wherein said fiid punqi pr^iably operates between 
about five suad twelve cycles per mumte when ssdd low speed mode is selected and at 
between about ten and twenty cycles per ixunute wben said high speed mode is 

S selected. 

22. Tlie method of claim 21 wherein said fuel pump oi^erates at about six cycles 
per minute when said low speed mode is selected and at about eighteen cycles per 
minute when said Iiigh speed mode is selected. - 

10 

23. The method of claim 19» fbrffaer comprishig captoripg fbd that leaks from 
compression chambers within said fuel pump and xetotning such fiid to a sump in 
fluid conmnmication with an inlet of said fuel punqy. 

15 24. The method of claim 19 wherein said fiiel pump is operable with a negative 
net suction head« 

25. The method of claim 24 wherehi said cryogenic storage tank is buded 
underground. 

20 

26. The method of claim 19 fiirtiier comprising driving said fuel pump with a 
first hydraulic cylinder when said low speed mode is selected and drivmg said iuel 
pump with a second hydraulic cylinder when said high-speed mode is selected. 

25 27. The method of claim 26 wherem said first Iqfdraulic cylinder has a larger 
displacement volume than diat of said second hydraulic cylinder. 

28. Hie method of claim 19 ftober compnsmg operating said ftiel pump in said 
high speed mode during a cool down procedure for reducing (he ten^erature of said 

30 fuel pump« and, during said cool down procedure retomlng vcqpor from said ftiel 
pump to said cryogenic storage tank. 

29. A method of operatmg a re-fiieling station to selectively supply liquefied gas 
or compressed gas, said method con^rishig: 

3S (a) drawhig liquefied gas ftom a ciyogemc storage taxdc to a reciprocal- 

hag piston fbel paxnpi 
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(b) sdectively driving said fed pump wifli a first hydraiflic qrlinder 
tvhen feel is directed from said feel pos^ to a heat excbanger for transferring heat 
to said liquefied gas, and tittem to a conipressed gas dispenser; 

(c) selectively driving said fuel pump with a second hydraulic cylinder 

5 when feel is directed from said feel pump to a liqueiied gas dispenser, wherein said 
second hydraulic cylmder has a smaller displaced vohime than that of said fast 
hydraulic cylmder; and 

(d) sttKpIying hydraulic fluid from a hydraulic pump system to the 
selected one of said first or second hydraulic cylinders. 

10 

30* The method of clahn 29 wh^in said hydraulic pump system oontprises a 
single hydraulic pump. 

31 - The method of claim 29 forlher conq)rismg selectively driving said feel 
15 pump with said second hydraulic cylinder during a cool down procedure when said 
feel pump is being cooled. 

32. The method of claim 31 ferther comprising retummg vapor from said pump 
to the vapor space of said cryogenic storage tank during said cool down procedure. 

20 
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